P>A XML 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(ll)Publication number: 1020030022179 A 

(43)Date of publication of application: 15.03.2003 



(21)Application number: 


1020030005175 


{71)Applicant: 


PHTHALOS CO., LTD. 


(22)Date of filing: 


27.01.2003 


(72)Inventor: 


JUNG, GI SEOK 
JUNG, HYEON SEOK 
KWON, JONG HO 
PARK, SEONG SU 
SHIN, JUN SIK 


(51)Int. CI 


C07F 15/00 







(54) PROCESS FOR PREPARING METALLIC AND NON-METALLIC PHTHALOCYANINE USING MICROWAVE 
ENERGY 



(57) Abstract: 

PURPOSE: A process for preparing nnetallic and non-metallic 
phthalocyanine using microwave energy is provided, thereby 
high purity metallic and non-metallic phthalocyanine can be 
rapidly prepared at low temperature in higher yield, and side- 
products can be inhibited. 



CONSTITUTION: The process for preparing metallic and npn- 
metalllc phthalocyanine using microwave energy comprises the 
steps of: mixing anhydrous phthailc acid, phthalimide, 1,3- 
dilmino isoindoline, 1,2-dicyanobenzene or non-metallic 
phthalocyanine, urea or nitrogen, and metal chloride or alkyi 
metal as a metal source in a solvent using a catalyst; and 

heating the mixture to 130 to 250deg. C for 0.25 to 15 hours using microwave energy, wherein the solvent is 
selected from alkylbenzene, N-methyl-2-pyrrolldone, quinoline, trichlorobenzene, isoamylalcohol, n-octanol, 2- 
ethylhexanol and 1-chloronaphthalene; the catalyst is selected from ammonium molybdate, DBU, or DBN; the 
metal and non-metal are copper. Iron, nickel, cobalt, manganese, aluminum, palladium, tin, lead, titanium, 
rubidium, terbium, cerium, lanthanum, zinc or hydrogen; and the output of the microwave energy is lOOW to 
20KW. 

Sicopy; KIPO 2003 



Legal Status 

Date of request for an examination (20030127) 
Notification date of refusal decision { ) 
Final disposal of an application (application) 



http://kipricni2.kipris.or.kr:7778/newps/kpa_image/2003Al 0200300221 79/kpa.xml 



5/05/2004 



JCPA XML 



Page 2 of 2 



^ * Date of final disposal of an application ( ) 
Patent registration number ( ) 
Date of registration { ) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent { ) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 
Date of extinction of right ( ) 



http://kipricm2.kipris.or.kr:7778/newps/kpa image/2003 Al 0200300221 79/kpa.xml 



5/05/2004 



(19) 


Korea Intellectual Property Office (KR) 




(12) Open Patent Official Report (A) 


(51) Int. Cl/ 


(11) Publication No 2003-0022179 


C07F 15/00 


(43) Publication Date 17/03/2003 


(21) AppI icat ion 


10-2003-0005175 


Number 




(22) AppI icat ion 


01/27/2003 


Date 




(71) AppI icant 


J. H . Kyuen 




K. S. JUENG 




W. H. SON 


(72) Inventor 


J. H , Kyuen 



K. S. JUENG 



W. H. SON 
S. S. PARK 
H. S, JEUNG 



inspect ion Demand : Exist ing 

(54) The synthesis method metal with free-metal phthaiocyanine by using microwave energy 

Mak I ng a phyha I ocyan i ne compound f n t he by us i ng a m f or owave . Accor d i ng I y , hi gh-pu r i t y meht a 1 and^^npnrme^^^^ I 
phyhalocyanine are gained more than the solvent synthesis method by using the r^.apid?heat-inffi 
heatipgjand /^^^^ it is very profitable that the next-handling manufacturing process is 

reduced. A refining process reduce the by-product. 

Contrary to using Conventional source. Feature of manufacture is using microwave energy. 

Rep r osen ta I / vo P/c I ui e 
PIcI 
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microwave, metal phthaiocyanine, metal-free phyhalocyanine, rapid heating, alternative heating, volume 
calor if icat ion, 
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The s^/iSfPfe df}sarfplfon of £i .<^/'r<}ton 
Picture 1. is the structural formula of metal, metal-free phthalocyanine. 
Picture 2. is equipment of microwave synthesis. 

Picture 3. the yield of phthal-ocyanine synthesized for O.SMhrs. under 155-170*C. in the conventional 
process and microwave . 

Picture 4. is the gaining ratio and purity of phthalocyanine synthesized for 0.5*4hrs. under 150-^170'C, In 
the conventional and microwave. 

Picture 5. is XRD graph of phthalocyanine synthesized for 0.5-4hrs. under 155 *C . in the conventional type 
solvent and microwave free-solvent. 

Picture 6. is XRD graph of copper -phthalocyanine synthesized for 2hrs. under 155*C , In the conventional 
type solvent and microwave free-solvent 

Picture 7. is cinnabar electron microscope picture of copper -phthalocyanine synthesized for O.SMhrs, under 
155*C. in the conventional process. 

Picture 8. is cinnabar electron microscope picture of copper -phthalocyanine synthesized for O.S^hrs, under 
155'C, in the microwave 

Table 1. is the diameter and distribution of copper -phthalocyanine synthesized for 0.5*4hrs, under ISSt; . 
in the conventional process and microwave. 

Table 2. is the ratio surface area of phthalocyanine synthesized for 0.5^4hrs, under 155*C , in the 
conventional process and microwave. 

Table 3. Is the ratio surface area of phthalocyanine synthesized for 2hrs. under 155*-170t;. in the 
conventional process and microwave. 

Table 4. Is the synthsis possibility examination of high gaining ratio metal and free-metal phthalocyanine, 
reacting for 2hrs. under ISCC, in the microwave. 

The detailed d&sor spt ion of Invent f on 
invention Objective 

The invention tectinology end the traditional technology of tne sphere 

This is invention about the synthesis method metal with^ metal-free phthalocyanine by using microwave 
energy . ^^"'^ 

Phthalocyanine is high stability, optical and electronic properties for specific chemical structure. 
Phthalocyanine is applied to the field of a dyes, a cosmetics, a paints, a chemical sensor, a electro- 
coloring display, a photoelectr ic pressure cell, a radiator, a catalyst, a optical disc. 

Generally, metal and free-metal phyhalocyanine are gained after the origin substances of phthalamlde. 1.3- 
diamlnoisolndol , 1 ,2-dicyanobonzene are reacts with a urea, nitrogen, metal-lndlgo and a react catalyst 
over 180 1C. In a non-active solvent. 

The structure formula of phthalocyanine is shown on pic 1. M is designated a metal or free-metal as a 
copper, a Nikel , a cobalt, a manganese, a Aluminium, a palladium, a tafttal. a wax, a titanium. Rubidium, 
Terbiunn, Cerium. Lanthanum, a zinc or hydrogen. 

A m i c r owa v e is a e I ec t r pmag n e t i c wave of 0 . 0 1 ~ 1 m wave I e ng t h and has'lltli^^ i^Ke^lf ap i d I;^^ ,i^g , 

opS^i onaTivReati hglf ^ vo I lime t r i c ^::Keat Trig . In the m i c r owav e synThes i s and r eso lution reaction, a 
synthesis/resolut ion are promoted because a mlcrowave's heating effect (heat transfer and catalyst*s active 
phenomenon), chemical effect (polar Izing phenomenon), mechanic effect (agitat ing phenomenon) and the improved 
mass transfer effect . 

As the synthesis of a metal /free-metal phthalocyanine used a conventional heat source is possible to be 
high the react efficiency by decreasing the usage of a unnecessary solvent and to react pro-envi ronmentally, 
a lot of study was progressed but. those study are no used commercially for the uniformed heat-transfer 
into the reactor's inside and difficulty of substances' uniformed mixing. 



The invention to {^ohieve tectmiaU .*?ul>/ect 

This invention is using microwave energy to solve the above problem in place of the existing conventional 
heat source. Using microwave energy, metal / f ree-metal phthalocyanine is producted metal /free-sol vent 
phthalocyanine having improved manufacture process and physical property. 

Precisely, reducing a unnecessary solvent's usage, it is possible to synthesize pro-environmental pury 
metal and free-metal phthalocyanine on high gaininc raion. As t'-t HoSe ' pHt ha i ocyan i ne'r.have .v^a -. un i f or med ? 



particle s ize and l imited part icie distr ibution and the next treatment manufacture process is reduced, Xhey 
aVeTprof l*tal)re''t byproduct I ndus t r ial J y 

It Is very profitable that the next-handling manufacturing process is reduced. A refining process reduce 
the by-product . . 

/"//<? ciy/!7;7o.<j/ ! /Off and function of invenffon 
To describe this invention in detail as bellow. 

This invention is used microwave energy as heat source and metal /free-metal phthalocyanine are produc/ed. 
The initial materials are anhydrous-phthal ic acid, 1 ,3-dlamlnoisoindol . 1 .2-dicyanobenzene, free-metal 
phthalocyanine), acetic-metal, alkyl-metal or alkoxy-metal as a metal base. A nitrate source is a urea, a 
nitrogen. Also Manufacturing metal source for metal phthalocyanine was used in a metal chloride, or alkoxy 
metal (ex, etoxy titan, propoxy titan, butoxy titan...) 

A equipment for microwave was manufactured a equipment of the performance of a cycle as 2.45GHz, output- 
power a 700W. To uniform the microwave of vessel inside, the mode stirrer was installed and to 
measure/control the exact substances' temperature, a K-type stainless thermocouple and PID-type temp 
controller were installed. As separating three-opened Pyrex vessel was isolated to go heat efficiency up by 
a glass-fiber, it was located the center of microwave vessel. Three holes of 1cm diameter were made on the 
vessel's upper part and a thermocouple, a condenser and a agitating bar was installed. The interposition 
part was sealed by the Tefton. (pic2) 

As uniformly agitating the substance in the microwave synthesis equipment, approximately 2-20°C/min. 
heated it till 120'C. Over 120'C, approximately 0.25- 10'C/m in. heated it till 130-'250t:/ Substance was 
agitatied for 0.25---10hrs under each temperature, metal/free-metal phthalocyanine were synthesized/ 
Afterward, to remove dis-substances, those phthalocyanine were put in 3% sulphuric acid sol', treated on 
85*C, for Ihr/and. In 1% sodium hydroxide, metal /free-metal phthalocyanine treated acid were treated alkali 
on 85*C, for 1hr and to make neutral ity/90t: distilled water was thrown, those phthalocyanine was dried in 
the oven, approximately 105 *C , 24hrs. 

Piql & Pic V were shown the react gain ratio and the purity of Copper -phthalocyanine reacting on 155^170*0 , 
for 0.5Mhrs by microwave synthesis method. As the gain ratio and the purity of phthalocyanine synthesized 
by microwave were compared with the existing conventional method, were high. 

Pic 5 & Pic 6. is shown the XRD(X-ray diffraction) of copper -phthalocyanine. reacting on 155-170"C. 
0.5-4hrs by synthesizing microwave. As the peak of copper -phthalocyanine synthesized by microwave were 
compared with the existing conventional method, were high. 

Pic 7 & Pic 8. is shown the electronic microscope's picture of copper-phthalocyanine, reacting on 155tJ, 
0.5-4hrs by synthesizing microwave. As the crystal form of copper-phthalocyanine synthesized by microwave 

free-solvent were compared with the homogeneous shape existing method. 

Table 1. is shown the particle's diameter and distribution of copper-phthalocyanine , reacting on 155'C, 
0.5-4hrs by synthesizing microwave. As the particle diameter of copper-phthalocyanine synthesized by 
microwave free-solvent were compared with the needle shaped existing solvent synthesis method, were 
uniformed and showed the limited distribution. 



(Table 1} 



Method 


Convention type (h) 


Microwave (h) 




0.5 


1 


2 


4 


0.5 


1 


2 


4 


mv (^m) 


7.81 


15,89 


15.98 


20.24 


5.97 


6.26 


5.54 


12.54 


SO {m) 


6.84 


10.55 


12.07 


19.60 


5.04 


5.28 


4.84 


12.19 


dIO (/an) 


0.77 


0.70 


0.65 


0,64 


0.74 


0.73 


0.70 


0,78 


d50 Km) 


4.00 


3,69 


3,49 


3,55 


3,43 


3.44 


3.44 


4,06 


d90 Km) 


20.24 


37.70 


41,62 


66,57 


14.63 


16.16 


14,49 


36.87 



^) mv = Mean Value. SO = Standard Deviation 

Table 2 & Table 3. are shown the synthetic possibility of the high gain ratio metal/free-metal 

phthalocyanine. reacting on 155'C. 0.5--4hrs by synthesizing Precisely, the metal/free/metal 
phthalocyanine synthesized by microwave free/solvent were gained high efficiency ration. 



Method 


Time (h) 




0.5 


1 


2 


4 


Convent ion type ( ^ 
/g) 


12.41 


10.93 


11.40 


11.16 


Microwave( nfi'/g) 


10.76 


11.93 


80.36 


78.29 


[lableSj 


Method 


Temperature ('C) 




155 


160 


165 


170 


Convention type (nf 

/g) 


11.40 


38.63 


46.34 


60.28 


Microwave (frf/g) 


80.36 


74.99 


53.20 


43.09 



Table 4 are shown the synthetic possibility of the high gain ratio metal /free-metal phthalocyanine reacting 
on 180*0, 2hrs by synthesizing . 



[Table 4] 



Metal 


Cu 


Ti 


Fe 


Co 


Al 


Mn 


Sn 


Ni 


H 


Synthesis 


@ 


@ 


© 


© 


© 


© 


0 


0 


© 



nr) © : High gain ratio, 0 • comparative gain ration 

At the below, this invention is described more in detail through the experiment but it is not set limit by 
this case. 

Experiment case 1 ''^ 

Using microwave energy, agitating the substances with anhydrous-phthal ic acid 42g, a urea 49g, copper 
chloride 7g. Ammonium molybdate O.lg in a free-solvent on 130 — 250*C. 0.25— 15hrs, copper -phthalocyanine was 
synthesized. Afterwards, copper -phthalocyanine was put in 3% sulphuric acid solution and treated with acid 
on 85*0, Ihr. In 1% sodium hydroxide, copper -phthalocyanine treated acid were treated alkali on 85t:, for 
Ihr and to make neutrality; 90t: distilled water was thrown, copper-phthalocyanine was dryed in the oven, 
approximately 105*0, 24hrs. 

Exper iment case 2 

Using microwave energy, agitating the substances with 1 .3-diaminoisoindol 36. 3g. Ti taniumbutylamide 21. 3g 
in a free-solvent on 130— 250 , 0.25-15hrs, Titanium-oxide phthalocyanine was synthesized. Afterwards, 
Titanium^xide phthalocyanine was put in 3% sulphuric acid solution and treated with acid on Qb^C, Ihr. In 
1% sodium hydroxide. Titanium-oxide phthalocyanine treated acid were treated alkali on 85t; , for Ihr and to 
make neutrality. 90'C distilled water was thrown. Titanium-oxide phthalocyanine was dryed in the oven, 
approximately 105*0, 24hrs. 

Exper iment case 3 

Using microwave energy, agitating the substances with 1 .2-dicyanobenzene 21. 4g. OBU 25. 4g in a free-solvent 
on 130-250'C. 0.25--15hrs, free-metal phthalocyanine was synthesized. Afterwards. free-metal 
phthalocyanine was put in 3% sulphuric acid solution and treated with acid on 85'C. Ihr. In 1% sodium 
hydroxide, free-metal t phthalocyanine reated acid were treated alkali on 85'C. for 1hr and to make 
neutrality. 90C distilled water was thrown, free-metal w phthalocyanine as dryed in the oven, 
approximately 105*0. 24hrs. 



Exper iment case 4 

Using microwave energy, agitating the substances with anhydrous-phthal ic acid 24. 7g. urea lOg. copper 
chloride. Titanium chloride. Iron chloride. Cobalt chloride, Aluminum chloride. Manganess chloride. 
Tantal-chlor ide. Nike! chloride in a free-solvent on 130--250'C, 0.25-15hrs. metal phthalocyanine was 
synthesized. Afterwards, metal phthalocyanine was put in 3% sulphuric acid solution and treated with acid 
on 85*C. Ihr . In 1% sodium hydroxide, metal phthalocyanine treated acid were treated alkali on 85t: , for 
1hr and to make neutrality, 90*0 dist i I led water was thrown, metal phthalocyanine was dryed In the oven, 
approximately 105'C , 24hrs. 

Comparat ive case 1 

In experiment case 1. it was practiced same as experiment case 1. except a conventional heat source in the 
solvent. 

Comparat ive case 2 

In experiment case 2, it was practiced same as experiment case 2. except a conventional heat source in the 
solvent. 

Comparat ive case 3 

In experiment case 3. it was practiced same as experiment case 3. except a conventional heat source in the 
solvent . 

The invent (Off iS of fact iveness 

This is invention about the synthesis method metal with non-metal phthalocyanine by us i no mj^irowg 
i nltbel i^SDJd iheat i hdi^hdia U eSTiat^i ve xhe at^i^r iggarid i ume^ :-ca I oriJ .1 cai lop. Making a phthalocyanini^ compound in 
the by using a microwave, there is no the existing unnecessary solvent recovery and refining process and 
the efficiency of reaction increase. Accordingly, high-purity mental and non-metal phthalocyanine are 
gained more than the solvent synthesis method by using the existing conventional heat-source type and 
having ^uniform and tin^ particles^ it Is very profitable that the next -hand I ing manufacturing process is 
reduced 



(57) Appf fcai son range 
Application clause 1 . 

The method of metal /free-metal phthalocyanine by using a microwave energy. 
Application clause 2 . 

In addition to clause 1.. the synthesis method a metal and free-metal with copper, a Nikel , a cobalt, a 
manganese, a Aluminium, a palladium, a tartar, a wax, a titanium. Rubidium. Terbium, Cerium. Lanthanum, 
a zinc or hydrogen. 

AppI icat ion clause 3 . 

In addition to clause 1.. the synthesis method being the orgion substances as anhydrous-phthal ic acid . 

phthal ic-amide. 1 .3-diaminoisoindol , 1 ,2-dicyanobenzene or metal-free phthalocyanine. urea or nitrate, 
metal source is acetic-metal or alkyl-metal and the react catalyst as Ammonium molybdate. DBU. or OBN. 

Application clause 4 . 

In addition to clause 1.. the synthesis method a synthetic interva.l time is 0.25-15hrs. 
Application clause -5 . 

In addition to clause 1.. the synthesis method a synthetic interval temperature is 130 - 250 0. 



Application clause 6 . 

In addition to clause 1., the synthesis method a microwave's output power is 100W^20KW. 
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NOVELTY - A process for preparing metallic and non-metallic 
phthalocyanine using microwave energy is provided, thereby high 
purity metallic and non-metallic phthalocyanine can be rapidly 
prepared at low temperature in higher yield, and side-products can 
be inhibited - 

. - DETAILED DESCRIPTION - The process for preparing metallic and 
non-metallic phthalocyanine using microwave energy comprises the 
steps of: mixing anhydrous phthalic acid, phthalimide, 1,3-diimino 
isoindoline, 1 , 2-dicyanobenzene or non-metallic phthalocyanine, 
urea or nitrogen, and metal chloride or alkyl metal as a metal 
source in a solvent using a catalyst; and heating the mixture to 
130 to 250deg. C for 0.25 to 15 hours using microwave energy, 
wherein the solvent is selected from alkylbenzene, 
N-methyl-2-pyrrolidone, quinoline, trichlorobenzene, 
isoamylalcohol, n-octanol, 2-ethylhexanol and 1-chloronaphthalene; 
the catalyst is selected from ammonium molybdate, DBU, or DBN; the 
metal and non-metal are copper, iron, nickel, cobalt, manganese, 
aluminum, palladium, tin, lead, titanium, rubidium, terbium, 
cerium, lanthanum, zinc or hydrogen; and the output of the 
microwave energy is lOOW to 20KW . ( Dwg . 1/10 ) 
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Process for preparing metallic and non-metallic phthalocyanine using microwave 
energy. 

Jung, Gi Seok; Jung, Hyeon Seok; Kwon, Jong Ho; Park, Seong Su; Shin, Jun Sik 
(Phthalos Co., Ltd., S. Korea). Repub, Korean Kongkae Taeho Kongbo KR 
2003022179 A 15 Mar 2003, No pp. given (Korean). (Korea, Republic Of). 
CODEN: KRXXA7. CLASS: ICM: C07F01 5-00. APPLICATION: KR 2003-5175 
27 Jan 2003. DOCUMENT TYPE: Patent CA Section: 29 (Organometallic and 
Organometalloidal Compounds) 

A process for prepg. metallic and non-metallic phthalocyanine using microwave 
energy is provided, thereby high purity metallic and non-metallic phthalocyanine 
can be rapidly prepd. at low temp, in higher yield, and side-products can be 
inhibited. The process for prepg. metallic and non-metallic phthalocyanine using 
microwave energy comprises the steps of: mixing anhyd. phthalic acid, 
phthalimide, 1.3-diimino isoindoline, 1,2-dicyanobenzene or non-metallic 
phthalocyanine, urea or nitrogen, and metal chloride or alkyi metal as a metal 
source in a solvent using a catalyst; and heating the mixt. to 130 to 250'' for 0.25 
to 15 h using microwave energy, wherein the solvent is selected from 
alkylbenzene, N-methyI-2-pyrrolidone, quinoline, trichlorobenzene, isoamyl ale, 
n-octanol, 2-ethylhexanol and 1-chloronaphthalene; the catalyst is selected from 
ammonium molybdate, DBU, or DBN; the metal and non-metal are copper, iron, 
nickel, cobalt, manganese, aluminum, palladium, tin, lead, titanium, rubidium, 
terbium, cerium, lanthanum, zinc or hydrogen; and the output of the microwave 
energy is 100 W to 20 KW. 
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a 1-8: ^flBfl^ ^ o>t>l3SJ^oflAl i55t. 0.5~4Al:?> ^^^^ ^S^-^Al o>idfil ^ -g-i. 
a 2fe ^1l2fl^ ^ o>ol3^3^oflA-1 i55t:, 0.5-4^1 ^Aj^ ^H#S.Alo>vi5l hIS^^. 

S. 3-8r ^ i:'>olaS.s^-cflAl I55~170t:, 2Am •^•a- ^A^Jg * = ^S.Alo>vls^ Hliig^. 

a 4fe ^>t>l3^3^«>l|Ai i80t:. 2 Am aV-i-Al^a^ "fl, 3.-^:31 ^ -f-^^ = ^S-A] ^l-idfil -Q-a^ 7>^aj ^a}. 

a, -fflA-i, q-hi-Bjioi, €. 4^>«ii. ^^^^3. -^"i ^i-a^ ^«}- -i-^ -§-§-^ 

^ S^SAjol-ia^ -T-T^H.^^, H.%olnlS., l,3-Cl<^1nliLO>ol:liOl-i-fi, 1,2 - i^Alo>i^^^ 

* *^ eVc.^ £.± ^^-S ^ ^-g- ^"flsf -i-*^^ -§-"11 ISOr ol^S] ul^oflAi aV-g-Sl- 
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tlHl-g-. >flel^, o>^. £^ ^dts)- -f-^^* 

n>olas.5^fe 0.01~ltn^ J^^^ 7>:5) ^;^>7l J^o] . 7>^. 7><i ^ f-S^ ^^^^ 7^31 9X^. 

^2fl^ A>^^ ^ =l-^Alol.ld3l ^A^'S-Sr ^ ^]^^ ^Sr nfl^ofl Jl^£2^ 

S.Alo>vi ^^S. ;*fl2:«1-7l7> *>1^:a, ^AJ.^ Aj-y ol«^.o^ ;§;^ 2|.^<^'«i ^ 3^71 

^ ^ig o. T.>o]a.^4 <ift^^]* <^^0_s. -^\-%-^c^ ^ =l:SAlo>Ta* >*ll2:€l-^t:l-. 

^^^O-S. "S^^^ SE^ lltflS A>^s->^rV; HV-g- ^T-flS-fe ^a-^ tLt-flolH, DBU, 

£^ DBN* Al-§-«;}S Jl, -g-oflS-Ai ^StS^, N - '^im - 2 - :sqi-el^, ^^fi. Se|M-^S.€^!l, o]4:0>'a<a-S. n - 



^^IS.^ *-§-i-2l ^ «9*|-7l -^ISl-oi ^^Cfl ^ ^£>lH7l (P100)7> 

€ ^7]^ 7><i7l# A>^S>^t:^-. «>-§- ^7l^^E^-g- Pyrex -§-7l» A}-§-^>^Jl, tiV^ ^7]9] Aj-^-S- <a J:^^ ^ 

o]7l ^*><H -H-El -a-B-^ ^€Al^O.^^ ti>^ ^7H S^7l, ^^CflSf ^^711- ^^ISVS^". I'MHS^ ^^1^ 

^ 2.45GHz, 700WS1 I'VaiflH^* 7>^ ^aJ 2];^ >l|3h«>o^ >«->-g-«>S^. 131-013.3.3^ -8-7l xflSl 

T:'>ol35.3l-^J-l- ^<Qt}y\] ^7] ^^c^ mode stirrerl" ^^le>?JJl, 'g^^ ^-g-^-Sl ^£ ^ ^S>71 

diiEfloi Biii7^>o.^ i^V^la^sl- ^^cfi ^ FID 'S-^ -£r£^c>i7i» ^^l^VSici-. ^-i-l-si <a ^o] 

71 ^51-8- -a-^ Pyrex -8-711- -^5l ^^S. ^"g a1^ ^, ^l-ol^.^^ -g.7lSl f^o^ofl ^ol^s. ^^.^cl-. 

013S.2I- -g-7121 -a-ia^ofl ^l#ol icm Afl 71I-1- ^<HAi "S^tfl. -g-^71 ^ HaV-^^ ^^^"Si^. ^"iJ ^ 

BflH^O-^ (5- 2^^) 



^flefl^ a.^pl-'^lHSal- ^A^ ^^1<H1A1 S]:-§-#* ^'tisl-Til S^sV^aI q^= 2~20X:/^^ 120■C^'H 7l-'a 

Amjl, 120t;ol^<^Al^ o^:o.25~10X:/^^ -g'^ ^S.S. 130-250t:^M 7><gAl^cl-. iV^^^ ^©1^ *£.oflA^ 
0.25-10^1^ 5-^«t7fl H^Sl-^A-1 ^ =.l-S.Alo>;d-i- ^^J«1-5i^. ^^ol #V+ ^, ^-§-<^ -«-l"8-^ 



- 3 - 



^7ll^«l ^2003-0022179 



Jl 85t:. l-^m got: 2] ^^^S. ^>yol ^ iHl^7>?^l ^^a]?1 1% ==5^X1.^14^^ ^^611 ^ofl AV 



£ 3^- 4^ ^flsfl^ ^ D>ol3S3^ 155-170lC°fl>H 0.5-4'^m f-^ ^"S-'-m* "fl. «>\i2l * 

RD (X-ray diffraction) = » ^n^^. ^^^^ ^}<']3.S.^ *S^^A]'^>\lS^ ^3.^ 

S- 74 8* ^flsfl^ ^ °>ol3S.3|- ^^^^^S. 155*Col|^i 0.5~4Am^<?> «V-§-Al^^ i^l. * = %S.Alol.\dSl ^A>^ 



IS. 1] 



Method 


(h) 


4^1 (h) 


0.5 


1 


2 


4 


0.5 


1 


2 


4 


mv (/iffl) 


7.81 


15.89 


15.98 


20.24 


5.97 


6,26 


5.54 


12.54 


SD im) 


6.84 


10.55 


12.07 


19.60 


5.04 


5.28 


4.84 


12.19 


dlO M 


0.77 


0.70 


0.65 


0.64 


0.74 


0.73 


0.70 


0.78 


d50 (m) 


4.00 


3.69 


3.49 


3.55 


3.43 


3.44 


3.44 


4.06 


d90 (/ffli) 


20.24 


37.70 


41.62 


66.57 


14.63 


16.16 


14.49 


36.87 



^) mv = Mean Value, SD = Standard Deviation 

S. 24 3^ J'fleB^ ^ n><»las.4 ^'^J'S-^ 155~170'C<^>^i 0.5~4>«-m ^-§->«>l^-i- ^ = ^S-A] o>vlsl 
S^^^ ufH^^nl-. ^flsfl^ofl al«(l ^-^^^ *H.^^>^14id4 ali^^^ -S-H^- '^]^ 



2] 



Method 


^1^>(h) 




0.5 


1 


2 


4 


Am (mVg) 


12.41 


10.93 


11.40 


11.16 


(mVg) 


10.76 


11.93 


80.36 


78.29 
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IS. 3] 



Method 


(t) 


155 


160 


165 


170 


(raVg) 


11.40 


38.63 


46.34 


60.28 




80.36 


74.99 


53.20 


43.09 



S. 4fe n>ola.S.3^ ^>g^^S. 180'Cofl>H 2^]^ ^-g-^m* '41. ^ -f-^^ 5.1-SAlo>\dfi1 



4] 





Cu 


Ti 


Fe 


Co 


Al 


Mn 


Sn 


Ni 


H 






© 


@ 


© 


© 


© 


0 


0 


© 



-gAH 1 



^>ola.Sji)- ollui:^!!- A>^§>o^ 42g. ^± 49g, "Ssl-^sl 7g, -g-a.^ »e] W-C|1o1e Q.ig-g- -g-^ill 

130-250t:. 0.25-15^1^ ^-S-#^ S^Va]^ n ^^a] o>id* ^-*^«>^^. ^Vi ^. 

A>^^ -§-D)]# ^i7i«>i, -&=^sAioi-vi* 3% ^-§-^ ^Ji sst:, i^m ^-a- 

AV^ElAl^lji, gotsl f^A^o] ^ n|1^7>xl f^^Al^l ^. 1% ^A>*u}-E^ ^-§-^ ^oll >iAl5l^ ^Hl^^Alol- 

SSr. lAl^V ^o]. ^§s1*lBlAl?l j1 got: si f^^^S f-Ajo] ^ ^7>[:^] ^^Al^cl-. -f-S^^AloVTa^ 
^-'-l?! ?12:7HA1 ef lost. 24^]^ 



^Alofl 2 



oflui;^!* A>^&}o^ l.3-i^olDli^o>ol4iOll-^ 36.3g. B] E^^ Y^A>ol = 21.3g* -8-''ll«1-°11'H 13 

0-250 1:, 0.25-15^1^ ^-S-#^ ^^«l-7fl ffi^Al^ij ElE}-^ ^'AlS. H^S.Alo>iji-i- ^^^«>^i^. ^-^^o] 

^, ^-g-ofl 4-g-« -8- "11* ^-a- *fi-«f<H jflTi^ji. E]Ef^ ^Ai^ =%s.Aio>ia-i- 3% ^-a- ^-g-^s 

ElE^^ ^^1:^ =*S.Alo>vq* 85t;. IaRV -S-^ ^^el^elAl?l3i got: si #^=t^S f-Ajol ^ u^t;}^] ^^a]^ 

^. E^E1-^ ^Ajc =^S.Alo>\i* O^^^l^ :f , :?iS7l£>ilAl fif IQSt:, 24^1?1- -f-t}- ^12:^1^'^. 



^^1-^1 3 



°>ol3:S.3^ A>^S).cx^ l,2-i^Alo>i^^^ 21.4g. DBU 25.4g# 2 - °il ms^-tV* ^"flsH'^ 130~250t:. 0.2 

5- 15^1 ^> -f-^ ^-s-i-ir s^ai?!^ .^^^ =*sAio>id^ ^^^s>^q-. ^^^^i ^, ^-§-«ii >^>-8-€ -s-^ii 

QOrs] f'^^S. f^A^o] « f^^A]^ 1% ^AV^uj-E^ ^^ob f^o]] Aj-^el^ 5.^S.Alo>id^ 85.t:. 

^2:7l<^A-l e}= lost:. 24Am ^i^Ai^ci-. 



■g-7fl^ail ^2003-0022179 



oH^s^ ^l-§-«H -¥-4^=%^ 24.7g, A4i lOg, "S^T^el, "^sj-E^El-^, "S^"a:^i^1-H-, 

"g^"^^, "S^^^^^ ■S-i'JlsH^i i30~250t:. 0.25-15^1^ -i-^ ^-§-«* ^'Q^M ^^^]^ ^ 

f^^Jol € ofl^V:^! ^^>>l?lcl-. -f ^€ -g-^ =l-s.>>>io>\i* ^, ?l2:7ioiiA-i lost:. 24'«-l ^iai'^m 



^x\<n] loflAi 7iiEfl^ "S^-i- -^>^«^ ^ ^'^I'^l i^^-a^i-^i ^^1«>^4. 

Bl^ofl 2 

-gAH 2'fl'«-1 J(fle||<^ '^V-S-^ ^ 23)- ^^*>7J1 -a>-l«l-SSli^. 

tilHofl 3 

.gAH soflAl yef^ifm '^^■i:^}^^ ^ ^<^^ -a^'-l'fl 35!l-^'a«»fl ■^'^]^}^'^. 

#•3 5dji, "JJ^V 371 <a£ 7Ws.^ :f ^sl *^sl -i- ?-^2l^s Dfl-?- -B-elBl-cl-. 

(57) ^^S] 

1. 



2. 

1^<^ 9l^^^. 5 ^-g-^* ^21. «. M^. S^H. 'S-?}, ^^«1¥. ^2l-#. 'd-. ElEf%-, -f-al#, ElBl-i-. 
3. 
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' 4. 

^ ^ 1^^ Sl'H'H. '^l^* 0.25~15'^m^S e>fe ^'l^^. 

5^ -S-S-l- 130~250*C^ ^-^j^. 

6. 

^ 1^<^ ^l-<*l3Si4-Sl %no] 100W-20KWS. ^fe ^-l^'S. 



5.^ 1 
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£^ 5 





f 






Jiff 




ii., 




.... 2h 


s 

1 

1 


JU... 








Ih 






. Ill 







OJb 








10 


20 


30 4 


D 


10 


.20 30 



iedegr« — ^ 2edegr« — > 



£^ 6 



XL 



.20 30 
2eiiesrc« -> 




7 
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SL^ 8 
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